Background and Purpose. The utility of patient self-administered health history questionnaires has been extensively studied in physician practice settings, but little such research has been done in populations germane to physical therapist practice. The purpose of this study was to document the accuracy of a self-administered questionnaire for collecting patients' history of illness, surgery, and medication use. Subjects. Outpatient orthopedic surgery candidates (nϭ100, 54% female, 46% male; mean ageϭ46.9 years) with common orthopedic disorders were recruited. Methods. Using the same form, patient health history information was recorded separately by patient self-report and by an experienced health care practitioner. Patient questionnaire responses were compared for accuracy with responses generated by the practitioner and those found in the medical record. Results. The mean percentage of agreement across questionnaire items was 96% (rangeϭ57%-100%); the mean kappa value was .69 (rangeϭ.154 -1.0). Of the total questionnaire responses across all patients (nϭ9,436), 2.55% (nϭ241) of the responses were noted "yes" on the practitioner questionnaire, but not on the patient questionnaire; 1.8% of the items (nϭ174) were noted "yes" on the patient questionnaire, but not on the practitioner questionnaire. Discussion and Conclusion. The results support the accuracy of patient self-administered health history questionnaires in reporting important health history information. [Boissonnault WG, Badke MB. Collecting health history information: the accuracy of a patient self-administered questionnaire in an orthopedic outpatient setting. Phys Ther. 2005;85:531-543.] 
T he Guide to Physical Therapist Practice 1 (the Guide) describes the categories of patient examination data appropriate for the therapist to collect prior to the initiation of interventions. These categories of data from the history include "general patient demographics," "medical and surgical history," and "medication use." This health history information can be vitally important for: (1) identification of health restoration and prevention needs, (2) development of a safe and effective intervention program, (3) establishment of an accurate prognosis, and (4) identification of possible problems that require consultation with another provider. 1,2 Studies 2,3 have shown that patients seen in outpatient physical therapist practices have extensive health histories. Common comorbidities in this population are hypertension, depression, asthma, and sinus infections. In addition, many patients have a surgical history, including orthopedic, gynecologic, and abdominal procedures. Medication use also is extensive in the outpatient population, with nonsteroidal anti-inflammatory drugs, narcotics, muscle relaxants, antihypertension drugs, and hormone replacement drugs being the most frequently reported medications. 2, 3 Studies 4 -8 have shown that the presence of such comorbidities can affect rehabilitation outcome, and medication use patterns can place patients seeking care from physical therapists at increased risk for adverse health events. For example, Mossey and colleagues 4, 5 reported an association between persistent, unresolved depression and poorer recovery in patients following hip fracture. Jette and Jette reported that patients with spinal impairments 6 and knee impairments 7 who were depressed at the time they received physical therapy services had poorer outcomes in both the physical and psychologic domains than those who were not depressed. Boissonnault and Meek 8 described patients seeking outpatient rehabilitation services, noting that of the 1,817 patients who were taking nonsteroidal antiinflammatory drugs or aspirin, 13% had 2 or more additional risk factors for serious gastrointestinal complications. These results highlight the potential role physical therapists could play in detecting potentially serious medical conditions and drug safety issues. Therapist ease of access to patient comorbidity and medication information may vary depending on the clinical setting (hospital-based versus non-hospital-based clinic) or whether the patient accesses the therapy services directly or via a physician referral. Therapists working in a non-hospital-based clinic, seeing patients via direct access, will probably be the group faced with the most difficulty in getting patient health history information prior to the initial visit. The challenge for the busy clinician is in implementing a process that allows for these data to be collected in an effective and accurate way, yet in an efficient and timely manner-a challenge other health care professionals also have faced.
Prior to World War II, most physicians were general practitioners who were usually their patients' only physician and, therefore, were very familiar with their patients' health histories obtained via interview. 9 After World War II, a proliferation of physician specialist clinics led to a "decentralization" of health care delivery, accompanied by a need to accurately and efficiently collect patient medical history information in multiple clinic settings. 9 As a complement to the patient interview, self-administered health history questionnaires have since been advocated for use in physician ambulatory clinic settings. 10 -16 The addition of selfadministered questionnaires to the patient examination has been associated with: (1) earlier and more active patient participation during the history-taking process, (2) more complete patient records, and (3) physician identification of additional medical problems not noted in the medical record or interview. 17 Hall 12 observed that patients often were willing to give information in writing that they were reluctant to impart face-to-face. Other postulated advantages include allowing for some standardization of the recording of patient information, uniformity of administration, and minimal interview bias. 18 In addition, some authors 12, 19 have hypothesized that having patients complete a self-administered questionnaire prior to the interview would save time for the health care provider, allowing for a quicker focus on the major patient problems.
A variety of patient self-administered health history questionnaires have been shown to be clinical tools that yield reliable and valid data. 16,20 -22 Factors influencing the accuracy of collecting health history information via a questionnaire, such as age, sex, and survey construct, also have been identified. 18, 23, 24 In many studies, 11, 12, 14, 17, 19, 21 subjects were recruited during newpatient visits in physician (eg, internal medicine, family practice) ambulatory clinic settings, where the most common reasons for the visits include hypertension, acute upper-respiratory infections, allergic rhinitis, chronic sinusitis, diabetes mellitus, allergies, general medical examination, pregnancy, and health supervision of an infant or child. 25 Sprains and strains of the back are the only disorders germane to physical therapist practice that fall within the top 10 reasons for patients being seen by family practice, internal medicine, or general practitioners. Other studies 3,26 -28 have consistently shown that the most frequently noted reasons for patients seeking outpatient physical therapy services include sprains, strains, and other conditions of the lumbar and cervical spine, sacral, shoulder, and knee regions.
Although the Guide 1 contains a recommended patient self-administered documentation template for outpatients that is designed, in part, to collect health history information, we were unable to find studies that investigated the utility of this or any other patient selfadministered health history questionnaire in populations germane to outpatient physical therapist practice. In addition, relatively poor accuracy of patient responses to open-ended questions, especially those investigating medication use, has been reported. 21 The medication portion of the Guide's template primarily consists of open-ended questions. 1 The purpose of this study was to determine the accuracy of a patient self-administered questionnaire designed to collect health history information (illnesses, surgeries, and medication use) in outpatients with orthopedic conditions of the lumbar and cervical spine, shoulder, and knee. We hypothesized that the level of agreement between the questionnaire data and a reference standard, which included combined data from the patient interview and medical record, would be adequate to warrant the use of the questionnaire as an adjunct to the patient interview. Furthermore, we hypothesized that agreement between the patient self-administered questionnaire and the reference standard would be influenced by patient demographic factors.
Method

Participants
During the 6-month recruitment period, 263 consecutive patients who were attending their preoperative visit at the University of Wisconsin Hospital and Clinics' (UWHC) Sports Medicine Clinic for shoulder or knee surgery or the UWHC's Spine Clinic for lumbar or cervical spine surgery were approached for potential participation in the study by the clinics' attending nurse practitioner (NP) and physician assistant (PA). Inclusion criteria for the study included being 18 years of age or older, having English as the primary spoken language, being scheduled for an orthopedic operative procedure with 1 of 4 collaborating orthopedic surgeons, and the patient permanent medical record being available for review at the approximate time of the preoperative visit. The patient permanent medical record is a compilation of all inpatient and outpatient medical reports (eg, operative, physical examination, specialty clinic, physical therapy reports) for individuals under the umbrella of health care plans associated with the hospital. All 100 of the patients who met the inclusion criteria agreed to participate and signed an informed consent form that was part of the study protocol approved by the University of Wisconsin-Madison's Health Sciences Human Subjects Committee. Table 1 describes selected sociodemographic characteristics of the patient sample. The mean age of the patients was 46.9 years (SDϭ16.7). Of the participants, 54% were female and 46% were male, more than 60% were married, and 94% had at least a high school education. The most common surgical intervention was for the lumbar spine (68%). Eightythree of the 100 participants had received physical therapy services prior to the scheduling of their surgery.
The remaining 163 patients were excluded and did not complete the health history questionnaire because their permanent medical record was not available at the time of the preoperative visit. Many of these patients had their day-to-day health care needs met through other institutions located in other cities and states, so their permanent medical record was not accessible to UWHC's Sports Medicine Clinic or Spine Clinic. For others, the medical record was not delivered to the participating clinics in time for their preoperative visit. All 163 patients excluded from the study did agree to provide demographic information, including age, race/ethnicity, sex, and type of surgical procedure (Tab. 1). The participants and the nonparticipants were not different in terms of age (Pϭ.36) or race/ethnicity (Pϭ.55). They were dissimilar in the following areas: (1) the nonparticipants included a higher percentage of men compared with the participants (66% of the nonparticipants versus 46% of the participants), (2) only 9.8% of the nonparticipants were scheduled to have a lumbar spine procedure compared with 68% of the participants, and (3) the frequency of knee operative procedures was 56% for the nonparticipants and only 12% for the participants.
Patient Self-administered Health History Questionnaire
The primary author (WGB) and 3 other physical therapists, a team of 4 participating orthopedic surgeons, and 2 primary care family practice physicians employed by UWHC developed the 92-item patient health history questionnaire (Appendix). The UWHC's standard preoperative history and physical examination form, the Guide's documentation template for physical therapist patient/client management (outpatient form), 1 and the patient health history questionnaire utilized by the UWHC Spine Physical Therapy Clinic were used as guides for the initial questionnaire development. The resultant general survey categories included illnesses, surgeries, non-physician-prescribed over-the-counter (OTC) medications, physician-prescribed medications, tobacco and alcohol use, and patient demographic information. The entire specific list of nonprescribed medications and 20 of the 26 illnesses and conditions listed under the "Medical/Surgery History" section of the Guide's outpatient documentation form were included in the study's survey questionnaire. The questionnaire was pilot tested on 10 patients who were seen for examination prior to spinal surgery to assess the ease of understanding of the survey items. These patients had been seen by a physical therapist for their orthopedic condition prior to the scheduling of the surgery. After the resultant minor questionnaire changes were made, a testretest assessment of the questionnaire was completed.
For the purpose of examining testretest reliability of the patient questionnaire responses, 38 patients completed the questionnaire while attending a preoperative orthopedic shoulder, knee, or spine visit at the UWHC Sports Medicine Clinic or Spine Clinic. The patients were then given a second survey form and asked to complete it 1 to 4 days later and return it in a selfaddressed envelope. Thirty-three of the 38 patients returned the second survey form. Percentage of agreement and the Cohen kappa statistic 29 
Procedure
Once a patient's written consent was received, the patient completed the self-administered health history questionnaire (patient questionnaire) and placed the survey form in an envelope that was kept in a locked cabinet. Afterward, the NP or PA carried out the routine preoperative oral history and physical examination. The participating NP and PA were long-standing permanent employees of the UWHC Sports Medicine Clinic and Spine Clinic. Completing the UWHC preoperative history and physical examination form just prior to the patients seeing the surgeon is their primary job responsibility. The UWHC preoperative history and physical examination form is designed to "guide" the practitioner Within a 3-to 4-day period following the patients' preoperative visits, the NP and PA, each using data from the UWHC preoperative history and physical examination form and the medical record of the patients they individually examined, completed a questionnaire (NP/PA questionnaire) identical to the one the patient had filled out during the preoperative visit. The NP and PA were blinded to the results of the patient questionnaire. The completed NP/PA questionnaire was placed in an envelope and locked in the cabinet. On a weekly basis, the primary author (WGB) collected the completed survey questionnaires from the clinics. Typically, the preoperative visit is the initial contact between these practitioners and the patients, and many times it is the only contact.
Data Analysis
To verify accuracy of the data entry, a complete data set was hand-entered into an Excel spreadsheet program* by 2 independent research assistants. Inconsistencies noted between data entries from the 2 research assistants were resolved with a review of the hard copy of the survey questionnaire. For a comparison of participants' and nonparticipants' demographics, the Fisher exact test (2-tailed) was used for race, sex, and type of surgery, and the Wilcoxon 2-sample test was used for age to assess homogeneity between groups. For each questionnaire item, we assessed agreement between responses on the patient questionnaire and responses on the NP/PA questionnaire by calculating the percentage of agreement, as well as the kappa statistic, to adjust for the contribution of chance agreements. 30 Kappa values may range from -1.0, representing complete disagreement, to ϩ1.0, representing perfect agreement. As suggested by Landis and Koch, 29 we considered a kappa value of less than .40 as representing poor-fair agreement, a kappa value of .40 or greater but less than .60 as representing moderate agreement, a kappa value of .60 or greater but less than .80 as representing substantial agreement, and a kappa value greater than .80 as representing almost perfect agreement. In addition, the mean percentage of agreement and the mean kappa across all questionnaire items were calculated. The differences in percentage of agreement based on age (younger than 65 years versus 65 years and older), sex, education (less than high school versus high school or more), income (less than $20,000 versus $20,000 or more), and marital status were compared using ranksum tests.
For questionnaire validity assessment, we described discordant responses between the patient questionnaire and the NP/PA questionnaire as false negatives (a "no" response on patient questionnaire; a "yes" response on NP/PA questionnaire) and false positives (a "yes" response on patient questionnaire; a "no" response on NP/PA questionnaire). 21 For example, a false negative occurs when a patient indicates on the patient questionnaire that he or she does not have asthma, but then the patient reports during the interview with the NP or PA that he or she does have asthma or a history of asthma is found during the patient medical record review. All analyses were performed using Statistical Analysis System statistical software † on a personal computer. A P value of less than .05 was considered to indicate statistical significance.
Results
Analysis of the individual items across all patients tested revealed from 57% to 100% agreement between responses on the patient self-report questionnaire and responses on the NP/PA oral interview/chart review questionnaire. The mean percentage of agreement across all items was 95.6%; the median percentage of agreement was 98%. Kappa values for each item ranged from ϩ.154 to ϩ1.0 (mean kappaϭ.69). Table 2 identifies those items that had kappa values of less than .40. The agreement was poor to fair primarily for openended items and for questions concerning OTC medications. Table 3 identifies those items that had kappa values of less than .60, indicating moderate agreement. 28 Open-ended items and questions about medications made up the majority of items on the list.
The distribution of disagreements between the patient questionnaire and NP/PA questionnaire responses is shown in Table 4 . Of the total questionnaire responses, 2.55% were noted as "yes" on the NP/PA questionnaire and were reported as "no" on the patient questionnaire (false negatives). A false positive response occurred in 1.84% of the replies. The false negative and false positive responses were not evenly distributed throughout the questionnaire. Eighty-eight percent of the false negatives and 56% of the false positives were medication-related items or open-ended questions.
Finally, we examined the agreement between the patient questionnaire responses and the NP/PA questionnaire responses within specific strata defined by patient age, educational attainment, income, sex, and marital status. There were too few nonwhite patients (nϭ7) in the sample to determine whether race/ethnicity influenced the level of agreement. The results of the rank-sum tests showed that only age was related to mean percentage of agreement across all items. On average, the percentage ўўўўўўўўўўўўўўўўўўўўўўўў 
Discussion
The Guide 1 clearly describes the patient medical history information that physical therapists should routinely collect as part of the patient examination. The onus is on the therapist to formulate an accurate picture of the patient's medical history considering the effect this history may have on the delivery of safe and effective care. The results of this study suggest that the patient self-administered questionnaire can provide accurate information about patients' health history in an orthopedic outpatient population germane to physical therapist practice. The mean percentage of agreement across items of 95.6%, and the mean kappa of .69 for our sample represents a substantial level of agreement. 29 In addition, the percentages of false negative and false positive findings in our study were low (2.55% and 1.84%, respectively), providing confidence that the patient self-report is accurate. The health history information collected via the questionnaire and used as a supplement to the patient interview could improve the therapist's efficiency and effectiveness and would direct the therapist to ask important follow-up questions. For example, if the patient acknowledges a history of heart problems, the therapist would follow with, "Describe your heart problem to me; how is the heart condition currently being managed?" and so on.
Our questionnaire's level of agreement is very similar to the results reported by Pecoraro et al, 21 who noted a mean percentage of agreement of 92.4% and a mean kappa value of .713 in their study of the validity and reliability of data obtained with a self-administered questionnaire used with patients being seen at a Veterans Administration Medical Center general medicine clinic. The levels of false negative and positive findings in our data also are very close to the percentages noted by Pecoraro et al 21 (false negativeϭ2.8%, false positiveϭ1.8%). As noted by these authors, these low levels of false negative and false positive findings have important clinical implications, including the clinician being confident that the patient self-report is accurate. Physical therapists could consider using questionnaires studied by Pecoraro et al 21 and others, but patients seen at general medicine clinics often have conditions and needs that are unusual for most patients seeking services from physical therapists. This difference may result in the inclusion of questionnaire items not useful to the physical therapist's clinical decision making and in the omission of other extremely important and relevant items from the questionnaire.
Despite the level of substantial agreement of individual survey items across all patients, our results identified individual questionnaire items that demonstrated poor to fair agreement (Tab. 2). Ten of the 11 items with this level of agreement were either open-ended questions about other illness, surgery, or medication reports other than those specifically listed on the questionnaire or questions regarding the use of specified medications. An additional 14 items with moderate agreement are listed in Table 3 , and these items also were largely medicationrelated (nϭ6) or open-ended (nϭ4). Consistent with this pattern, 88% of our false negative findings and 56% of our false positive findings occurred in the open-ended and medication-related questionnaire items. Pecoraro et al 21 also noted a lower response rate (less than 80%) for open-ended questions compared with responses to the "yes/no" questions. In addition, regarding accuracy of patient report of medication use, Pecoraro et al 21 noted a relatively low degree of agreement (65% agreement, kappaϭ.378) for the question regarding nonprescription medication use, and Scully and Boyle 31 reported omissions in listing current medications. These results suggest the fewer open-ended questionnaire items, the better, especially when it comes to investigating patient medication use. The results also bring into question the medication portion of the Guide's outpatient documentation form where very few specific OTC drugs and no prescriptive drugs are listed for the patient to choose. 1 Some caution must be taken with interpreting Table 2 and 3 items marked by a high percentage of agreement and low kappa values, however, considering the effect that low prevalence of conditions may have on the kappa value. For example, pneumonia, skin cancer, tuberculosis, and rheumatoid arthritis all had high percentage of agreement totals, low kappa values, and low prevalence. The kappa values for these items may have been more in the range of those for the other diseases if the prevalence had been higher in our sample.
To potentially strengthen our questionnaire, we recommend adding items associated with open-ended question responses reported by 5% or more of the subjects. The 14 patient responses to items 44, 55, and 83 by 5% or more of our sample are summarized in Table 5 . Adding these items to the list of specific illnesses, surgeries, and medications ("yes/no" questions) may improve the overall level of accuracy of the questionnaire. To improve the level of agreement for items related to the use of certain medications we suggest providing specific examples of commonly utilized medications for each of the listed survey items. For example, specific medications were listed for the item querying the use of anti-inflammatory drugs (Motrin, ‡ Naprosyn, § Relafen, Orudis # ), but not for items querying the use of high blood pressure medications and asthma medication. Considering the effect that medication use (or misuse) may have on a patient's health and response to rehabilitation, aside from noting which drugs the patient is taking, it may be useful to include additional medication-related items on the questionnaire such as dose and frequency of use. Lastly, general recommendations to enhance the accuracy of patient self-administered questionnaires when collecting medical history information include the use of closed-ended questions and precise words, avoidance of ambiguous terms, and standardization of questions. 18, 23, 32 In addition to survey construct, other issues must be considered when using a patient self-administered questionnaire to collect health history information. Donovan et al 33 demonstrated that an individual's self-assessment of health is affected by factors other than health concerns. Studies of self-reported and documented medical conditions have shown that some respondent-related characteristics affect the sensitivity and specificity of the 2 information sources. 34, 35 Some authors 24, 34, 36 have postulated that respondent-related differences may be due to the nature of the diseases. Colditz et al, 36 for example, noted a lower agreement level for reports of diseases that are diagnostically more complex and when strict diagnostic criteria are required to define the condition. These observations point out the importance of using the questionnaire as an adjunct to the oral interview and not as a stand-alone information collection tool. Lastly, the use of specific responses by patients in answering health-related questions may also vary by age, sex, education, ethnicity, and social circumstances.
In our sample, of the demographic factors analyzed, only age was related to the level of agreement between the patient questionnaire responses and the NP/PA questionnaire responses. Although this finding is consistent with those of Haapanen et al, 34 we must question whether a difference in percentage of agreement of less than 4% between the 2 groups is clinically important. Conflicting data exist regarding the effect of sex of the subject on level of agreement. Linet et al 24 reported that agreement was greater for men than for women, whereas Collen et al 18 reported that women were more consistent than men with their answers. Linet et al 24 also reported that race/ ethnicity was a factor, with whites being more accurate than blacks. Katz et al 22 found a lower correlation between chart review and questionnaire findings in less educated subjects. The limited variability of race/ethnicity and education level in our sample impaired our ability to analyze the relationship of race/ethnicity and education level to the level of agreement. It would be beneficial to study the use of this questionnaire in physical therapy outpatient clinics serving more diverse patient populations.
The use of a convenience sample of patients attending a preoperative physician visit may limit the ability to generalize our results to physical therapy outpatients. The study's inclusion criteria included patients scheduled for an orthopedic surgical procedure, but only those with lumbar or cervical spine, shoulder, or knee conditions-the most common patient conditions seen in outpatient physical therapy clinics. 3,26 -28 In addition, more than 80% of the study participants had been seen by a physical therapist for their orthopedic condition, ‡ with the remainder of the subjects having recently had a serious orthopedic injury. Lastly, all of the patients participating in the reliability assessment of the survey questionnaire had been seen by physical therapists for their preoperative condition. The choice to use patients attending a preoperative visit was made because the clinics that the patients attended had a standardized and detailed patient medical history intake process in place, including an oral interview, completion of the UWHC preoperative history and physical examination form, and a medical record review by a qualified health care practitioner who routinely collected such information. This process presented us with a strong reference standard for comparison with the patient questionnaire.
Although it is possible patients may be prone to provide more detailed medical histories preoperatively compared with a visit with a physical therapist, the opposite may be true. The routine UWHC orthopedic preoperative lumbar fusion schedule includes the patient having up to 8 appointments, with several different health care practitioners, in 2 different locations within the same day. This hectic and at times confusing schedule (to the patient unfamiliar with the various facilities) may not be conducive to accurate recall of health history details. We believe that the results may be similar when the patient questionnaire is administered in a physical therapy outpatient orthopedic practice setting.
Potential interviewer bias in our study also should be mentioned. In this study, interviewers may have tended to probe subjects more intensely for information due to their knowledge of the study. We assume that this increased intensity may have promoted a more accurate collection of patient data. Use of the standardized interview survey combined with training for evenhanded probing should have minimized or reduced interviewer bias and promoted a more consistent gathering of patient data between the participating NPs and PAs. Bias also may have resulted from limiting the sample to those patients who had a medical record available. We believe, however, that our participants were representative of the outpatient orthopedic patients typically seen at UWHC. There were no differences in the age, race, education level, and income between those who participated and those who did not participate. The difference between the participants and nonparticipants related to the frequency of lumbar and knee surgical procedures can be explained by the inability of the Sports Medicine Clinic staff, compared with the Spine Clinic staff, to consistently obtain permanent medical records for many patients. Despite the study limitations, our results provide information relevant to physical therapist practice not previously reported, adding to the body of knowledge describing the validity of using a self-administered questionnaire to collect patient medical history information as an adjunct to the patient interview.
Conclusions
This study supports the use of a patient self-administered medical history questionnaire in orthopedic outpatient populations commonly seen by physical therapists. The accuracy of the questionnaire has been supported, and suggested changes in the questionnaire construct have been provided that may further enhance the accuracy of patients' self-reports of illnesses, surgeries, and medication use. These changes may be most important for populations such as elderly people, whose accuracy is slightly less than that noted in younger populations. Self-administered questionnaires have been noted to be a valuable adjunct to the patient interview and the physical examination. 17 Patient responses may direct the physical therapist to ask important health history follow-up questions, leading to the development of safe and effective interventions and accurate prognoses. Considering that the patient interview can be susceptible to biased patient recall or faulty memory, the use of 2 different modes of data collection such as the oral interview and a questionnaire is recommended.
